A Gram-negative, orange-pigmented, aerobic, non-flagellated, rod-shaped bacterium, designated strain SM1214 T , was isolated from Arctic intertidal sand collected from Kongsfjorden, Svalbard. The strain grew at 10-30 8C and with 0.5-5 % (w/v) NaCl. It hydrolysed casein and aesculin but did not reduce nitrate to nitrite. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain SM1214
, was isolated from Arctic intertidal sand collected from Kongsfjorden, Svalbard. The strain grew at 10-30 8C and with 0.5-5 % (w/v) NaCl. It hydrolysed casein and aesculin but did not reduce nitrate to nitrite. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain SM1214
T was affiliated with the genus Subsaxibacter in the family Flavobacteriaceae, exhibiting 96.7 % 16S rRNA gene sequence similarity to the type strain of Subsaxibacter broadyi, the only recognized species of the genus. The major cellular fatty acids of strain SM1214 T were iso-C 15 : 0 , iso-C 17 : 0 3-OH, iso-C 15 : 1 G, C 15 : 0 , summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), anteiso-C 15 : 0 and C 17 : 0 2-OH. The genomic DNA G+C content of the strain was 35.4 mol%. On the basis of the polyphasic analysis performed in this study, strain SM1214 T represents a novel species of the genus Subsaxibacter, for which the name Subsaxibacter arcticus sp. nov. is proposed. The type strain is SM1214 T (5JCM 30334 T 5CCTCC AB 2014245 T ).
The genus Subsaxibacter in the family Flavobacteriaceae of the phylum Bacteroidetes was proposed by Bowman & Nichols (2005) with the description of a single species. Subsaxibacter broadyi, whose type strain was isolated from Antarctic hypolithic cyanobacterial biofilms and, at the time of writing, is the only recognized species of the genus. During a study to screen bacteria from Arctic intertidal sand samples, an orange-pigmented bacterial strain, designated SM1214 T , was isolated. In the present study, the novel isolate was taxonomically characterized using a polyphasic approach and is proposed to represent a novel species of the genus Subsaxibacter.
The Arctic intertidal sand samples were collected from the coastal area of Kongsfjorden, Svalbard. Approximately 10 g Arctic intertidal sand samples were suspended in 50 ml sterile artificial seawater (ASW) in 250 ml Erlenmeyer flasks and shaken at 100 r.p.m. at 15 8C for 2 h. Suspensions obtained were 10-fold diluted to the 10 26 dilution in sterile ASW. ASW was prepared by dissolving Sigma sea salts (3 %) into deionized water. A 100 ml aliquot of each dilution was spread onto 1/10 strength TYS agar [0.5 % tryptone (Oxoid), 0.1 % yeast extract (Oxoid), 1.5 % agar and ASW] plates and incubated at 15 8C for 2-4 weeks. Colonies appearing on the plates were selected based on the morphological features and were further purified by streaking on TYS agar plates a further 3-4 times. Strain SM1214 T was cultivated routinely on TYS agar or in TYS broth (0.5 % tryptone, 0.1 % yeast extract and ASW) at 25 8C and stored at 280 8C in TYS broth containing 20 % glycerol.
Genomic DNA of strain SM1214 T was extracted from 2 ml liquid culture by using a bacterial DNA extraction kit (BioTeke). The 16S rRNA gene of the strain was PCRamplified from the genomic DNA using two universal primers (59-AGAGTTTGATCCTGGCTCAG-39 and 59-GG TTACCTTGTTACGACTT-39) (Lane, 1991) . The PCR products were ligated into pMD19-T vectors (TaKaRa) and further sequenced using an Applied Biosystems 3730 DNA sequencer by Biosune (Shanghai, China). The sequence obtained was BLAST searched against the GenBank and EzTaxon-e databases (Kim et al., 2012) to find phylogenetic neighbours. Pairwise sequence similarities were calculated through the EzTaxon server (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012) . Phylogenetic trees were generated by the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods using MEGA software version 5 (Tamura et al., 2011) . Topologies of the resultant trees were assessed by bootstrap analyses based on 1000 replicates (Felsenstein, 1985) .
Cellular fatty acids of strain SM1214
T were analysed from cultures grown in TYS broth at 25 8C for 3 days. Fatty acid esters were obtained by saponification, methylation and extraction, separated by GC (6890; Hewlett Packard) and analysed using the Sherlock Microbial Identification System software (version 4.5). Genomic DNA G+C content was determined by the thermal denaturation method (Marmur & Doty, 1962 ) on a Beckman spectrophotometer (DU800), with DNA extracted according to the method of Marmur (1961) .
Growth at different temperatures (4, 10, 15, 20, 25, 30, 35 and 37 8C) was measured in TYS broth. The pH range (pH 5.529.5 with 0.5 pH unit intervals) for growth was determined in TYS broth containing 50 mM appropriate buffer: MES (for pH 5.5-6.0), MOPS (for pH 6.5-7.0), Tris (for pH 7.5-8.5) or CHES (for pH 9.0-9.5). The NaCl concentration range for growth (0-4 % at 0.5 % intervals, 5 % and 6 %) was assessed in the modified TYS broth where ASW was replaced by distilled water and appropriate amounts of NaCl. Anaerobic growth was checked in TYS broth in Hungate tubes, into which 0.1 % (w/v) potassium nitrate, 0.05 % (w/v) cysteine hydrochloride and 0.05 % (w/ v) sodium sulfide were added.
Cell morphology was examined by transmission electron microscopy (JEM-100CX II; JEOL), using cells cultivated in TYS broth at 25 8C for 7 days and negatively stained with a 1.0 % phosphotungstic acid solution. Gram-staining was performed as described in Murray et al. (1994) . Oxidase activity was tested with Bactident-Oxidase test strips (Merck), and catalase activity was examined by bubble production in 3 % (v/v) H 2 O 2 solution. DNA hydrolysis was tested using DNase test agar (Oxoid). Gliding motility was examined using the hanging-drop technique and flexirubin-type pigments were detected by the KOH test 
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Sediminibacter furfurosus MAOS-86 T (AB255369) ( Bernardet et al., 2002) . Hydrolysis of starch (1 %, w/v) and Tween 80 (1 %, v/v) was tested according to the methods described by Smibert & Krieg (1994) . Hydrolysis of casein was examined on the solid medium containing 0.1 % yeast extract, 0.5 % (w/v) casein, 1.5 % agar and ASW. Hydrolysis of elastin (0.3 %, w/v) was tested using a two-layer agar plate method as described by Bowman (2000) . Hydrolysis of L-tyrosine (0.5 %, w/v) was examined on TYS agar as described by Cowan & Steel (1965) . Susceptibility to various antimicrobial agents was assessed using the disc-diffusion method on TYS agar with the following Oxoid antimicrobial susceptibility test discs (mg per disc unless otherwise stated): penicillin G (10 U per disc), polymyxin B (300 U per disc), ampicillin (10), chloramphenicol (30), erythromycin (15), gentamicin (10), streptomycin (10), novobiocin (5), lincomycin(15), rifampicin (5) and doxycycline (30).
Other enzyme activities and biochemical characteristics were determined using API 20NE and API ZYM strips (bioMérieux) following the manufacturer's instructions with the modification that cells to inoculate the strips were suspended in ASW.
The nearly full-length 16S rRNA gene sequence of strain SM1214 T (1482 bp) was determined. Comparative analysis revealed strain SM1214
T shared the highest 16S rRNA gene sequence similarity of 96.7 % with the type strain of Subsaxibacter broadyi, the only recognized species of the genus Subsaxibacter; sequence similarities to other known species in the phylum Bacteroidetes were all below 95.6 %. In the phylogenetic trees ( Fig. 1 and Figs S1 and S2, available in the online Supplementary Material), strain SM1214
T was clustered together with Subsaxibacter broadyi P7 T , forming a separate phylogenetic sub-branch supported by high bootstrap values ($95 %) within the family Flavobacteriaceae.
The predominant cellular fatty acids (.5 %) of strain SM1214
T were iso-C 15 : 0 (16.1 %), iso-C 17 : 0 3-OH (12.2 %), iso-C 15 : 1 G (11.2 %), C 15 : 0 (8.8 %), 2.0 -iso-C 15 : 0 16.1 6.3-6.4 iso-C 15 : 1 G 11.2 -iso-C 15 : 0 3-OH 3.1 1.9-2.3 iso-C 15 : 1 v10c -6.2-6.7 anteiso-C 15 : 0 6.8 14.3-14.5 anteiso-C 15 : 1 A 1.1 -anteiso-C 15 : 1 v10c -9.9-15.5 C 16 : 0 1.6 1.6-2.0 iso-C 16 : 0 0.9 1.5-1.7 iso-C 16 : 0 3-OH 3.1 5.0-6.0 C 17 : 0 2-OH 6.6 -C 17 : 1 v6c 2.2 -C 17 : 1 v8c
1.4 -iso-C 17 : 1 v9c 4.5 -iso-C 17 : 0 3-OH 12.2 -anteiso-C 17 : 1 -4.0-7.4 anteiso-C 17 : 1 v9c
1.8 -anteiso-C 17 : 0 3-OH -2.3-3.2 C 18 : 1 v9c 0.3 8.2-18.7 Summed feature 3* 6.9 8.3-13.1D Unknown ECL 13.565 2.2 -*Summed features are groups of two or more fatty acids that could not be separated using the MIDI system. Summed feature 3 comprised C 16 : 1 v7c and/or iso-C 15 : 0 2-OH. DReported as C 16 : 1 v7c. summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; 6.9 %), anteiso-C 15 : 0 (6.8 %) and C 17 : 0 2-OH (6.6 %) (Table 1 ). In addition, considerable amounts of iso-C 15 : 0 3-OH (3.1 %), iso-C 17 : 1 v9c (4.5 %) and iso-C 16 : 0 3-OH (3.1 %) were also detected in strain SM1214 T (Table 1) . The genomic DNA G+C content of strain SM1214
T was 35.4 mol%, close to the values for strains of Subsaxibacter broadyi (35.0-36.0 mol%; Bowman & Nichols, 2005) .
Cells of strain SM1214
T were Gram-reaction-negative and non-flagellated rods (Fig. S3) . The strain was susceptible to penicillin G, ampicillin, chloramphenicol, erythromycin, novobiocin, cephalexin, lincomycin, rifampicin and doxycycline, but resistant to polymyxin B, gentamicin and streptomycin. Other phenotypic characteristics of strain SM1214
T are given in the species description. Characteristics differentiating strain SM1214
T from Subsaxibacter broadyi are listed in Table 2 . Based on the phylogenetic analysis of the 16S rRNA gene sequence and the phenotypic and chemotaxonomic data obtained in this study, SM1214
T represents a novel species of the genus Subsaxibacter, for which the name Subsaxibacter arcticus sp. nov. is proposed.
Description of Subsaxibacter arcticus sp. nov.
Subsaxibacter arcticus (arc9ti.cus. L. masc. adj. arcticus northern, from the Arctic).
Cells are Gram-reaction-negative, aerobic, catalase-and oxidase-positive, non-flagellated rods (approx. 0.2-0.4 mm in width and 0.5-2 mm in length). Flexirubintype pigments are not produced. Gliding motility is not observed. Colonies on TYS agar are circular (0.5-1.5 mm in diameter), orange and convex with smooth surfaces. Growth occurs at 10-30 uC (optimum 25 uC), with 0.5-5 % (w/v) NaCl (optimum 2 %) and at pH 6.0-8.0 (optimum at pH 7.0). Hydrolyses casein but not DNA, elastin, starch or Tween 80. In API 20NE tests, cells are positive for aesculin hydrolysis, assimilation of D-glucose, mannose, mannitol and maltose, but negative for reduction of nitrate to nitrite, indole production, acid production from glucose, activities of arginine dihydrolase, urease, gelatinase and b-galactosidase, and assimilation of arabinose, N-acetylglucosamine, gluconate, caprate, adipate, malate, citrate and phenylacetate. With the API ZYM strips, activities of alkaline and acid phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, naphthol-AS-BI-phosphohydrolase, a-glucosidase and b-glucosidase are present, but lipase (C14), cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase are absent. The major cellular fatty acids are iso-C 15 : 0 , iso-C 17 : 0 3-OH, iso-C 15 : 1 G, C 15 : 0 , summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH), anteiso-C 15 : 0 and C 17 : 0 2-OH.
The type strain is SM1214 T (5JCM 30334 T 5CCTCC AB 2014245 T ), which was isolated from Arctic intertidal sandy sediment. The genomic DNA G+C content of the type strain is 35.4 mol%.
